Collinearity of homoeologous group 3 chromosomes in the genus Hordeum and Secale cereale as revealed by 3H-derived FISH analysis.
Crop wild relatives are considered as important genetic resources of allelic diversity for domesticated crop species. Their utilization in breeding programs, however, is often limited due to crossing barriers and genome incompatibilities. Wild relatives of barley possess attractive properties and hence allelic diversity for adapting barley better to changing environmental conditions. Therefore, gaining a better knowledge about genomic synteny between cultivated barley and wild relatives of the same genus is an important task. To visualize genomic collinearity in related species, 22 genomic single-copy and 14 complementary DNA (cDNA) chromosome 3H-specific probes were mapped to the chromosomes of Hordeum bulbosum, Hordeum marinum, Hordeum pubiflorum, Hordeum murinum, and Secale cereale by fluorescent in situ hybridization (FISH). Most probes showed reliable signals confirming homoeology between cultivated barley and related species. Differences in order and position of FISH markers demonstrated sequence movements or small-scale chromosomal rearrangements within genus Hordeum and confirmed interchromosomal rearrangements between barley and rye. Comparison between repeat-free genomic and cDNA probes showed that gene-containing single-copy genomic DNA (gDNA) probes are performing more reliably for FISH-based analysis of synteny.